esp@t!enet - Document Bibliography and A. ..late jflrmationygifiSr^ 



Template formation method and apparatus 



Patent Number: 

Publication date: 
Inventor(s): 
Applicant(s):: 
Requested Patent: 



O US6011866 
2000-01-04 

DEMETRIOU STAMATIOS (AU); DONELLY ROSS ALEXANDER (AU) 
CANON KK (JP) 

O JP8335267 
Application Number: US1 9960649074 19960516 
Priority Number(s): AU1995PN03101 19950522 
IPC Classification: G06K9/68 
EC Classification: G06K9/64A2 
Equivalents: 



Abstract 



A method of d etermining an indicator for the presence of an image is disclosed in which the image is 
comprised of a two dimensional array of pixels. The method finds particular use in the prevention of 
fraudulent copying of images, such as bank notes using colour laser copiers and printe rs. The method 
firstly imposes a grid of ceils over a portion of the image. Then a representative value for each of the cells is 
d etermine d. Next, a measure of the difference between the representative values of adjacent cells.o f the 
grid is determined ov er the whole of the grid. The first three steps are then re peated for substantially al l 
po ssible positions^oLthe gr id of cells to determine a grid position having an overall maximum positional 
difference. Finally, the grid position and the representative value for each of said cells is used as a 
representation of the image. The representation can thus comprise a template used in an image detection 
system. 
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5/ Hffi«t8i)e-r*fcii>ciiiH3#inixaiiwia»wExa 

xa«h. 

to J: 3 fclRE^'J y K<fc«*c*KS 
KffiJfcBOEHE, i£* • »/K Wfr&W). *I4. 

teHtftjrrsss 2 ^jgxa t, 

9GEB«©*8i<»:bT. ^E-fe;WiStc^-r-5ttrfB^ 
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>?u- h©* u y h**m-*r-63Bim-j|cxafc. 

K^llg14©&5£T©^>7l/- h^rotttclfSU iffl 
Et-^U— h©;*'J v hfi&^OT«*stlL-r.S^2ff 

«£-r<&B«*L«#8s. 

[flt«3! 8 ] ME/ 'J htttt, flftEffiflttJft£-ftf|* 

30 t*t#a 7 ceaoiftflim 

tJd t t«r«tr 4»*a 7 (cE«OBftffia^ft. 
[B^qi l o ] fltE* U 5/ hfitt. fi»E*»ttJ«»** 

35 ^*$nfcfeBe»roB«©7 1 >7'l/- h©«S©«5H$ill 
*bfc«S*tr d tft»IRfr*»*91 7 KESKWBffii 

^a?3ft. 

fitE»»iftBfi»*«i»*anfcftjsjE»co 
40 7u-f ft*-r*-t;P7w-f fc»wr*»wxat, 

$ nfc fifiE$j-W ic *5 it 4 H m fit t S/hH m 

Mi *it^T-5^ 3 xa*a e> fc*rf s c t 
<tr*w*«7 cEft0Bftgia£&. 

45 IB3WI12] flHEJB3«-»xattS6tC5 i ->yU'- 

E^©B^S!ta/3ft. 
50 M*ai3] ftiiEB^{C*5tt4fl(lE^>7 p U-h© 
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[o o i o] n 2 ic^anr^&cfc^tc, yu>^4^ 

ftSft0)fi)i#T*S*, iff, # (RGB) «rt0, 
>^ 4TCDiJJ!l^^tcB8UT3R«)e>ns«ffififi©e 
rit» (C, M, Y, K) *:£i;S-B;*fi««B8 



[0 0 1 1] ^U>^X>^>7»4, #«K7A±JC* 
«66n*iB«S:»JBK-r-5*Pia»i:U-1f K7^fAl 1 

i^/g**^3i^B (CPU) l 8£^tr>—^>xa> 

AfaiMW-r*. a etc. &x»&8**£xn[sifti i^ 
10 jn4a*EBan*. tttn^^i-^i 4«h* 

15 4cotB^ 1 Qlco^TiB*^— *£:£T "7^>^" £ 
ffit-£<£5{cl£stan. *<©as*l««}|l:I^ 

20 ^c^>7 P U- Mt^^fe^-r^ROM 1 5«r<&A/T?V> 
-So 5^>7 p l/— h ROM 1 514. fttU^^i — ;H 4(7) 

(hIS§ (ASIC) 16 £ffiSf£/BT£o 
[0012] aTH^B 1 tC&^T. J >$?CDP 3 

25 2 0<O«fc5a*>-U--tf«a|t«<OX + ^^2J4, m 7 
2 3 2 ¥2±)l/7^ 1 1 4 5 67-f >/^-y<^ 

^<Z)H*^-^^ h'J-Att, ii*. «8>2 2 5 0 

7Jtf^-tr;u^^T^^an^„ ar, B3fcK-3TK9i 

30 m3\t, ^Sift2 3 SrBSLfcfcOT?* 

2 tc^-r^m^v^-^ i 4 tc43^T^ttjan^> c t*« 

a etc, A#B«1M X<0*?>9 5%- 1 0 5 %co®HT 

it**tti8/ha tifc*w tttm-r * J; 3 tcigitanx^ 

ttHfcKr^i-JH 4tt, Sfc, ROM1 5CM$ 

40 n& "^>7V-K' tmrny"-?* mj- At £jt« 

[0 0 13] H41t -fe;U2 6^9X9tcE?'JUT^^ 
45 $n^f>yi/-h2 5^^lTI/^o -fe;U2 6&^t4 
1 2 8 X 1 2 8H*i^ny^<kJ*«Ean§J:3^89:» 

ia^co^<D^»tc#fiT^^T^^»j£^D^^(Diii^ 

50 a-JH4H pJ*Ett<O**±T0fi[B^>ftift-p«WS: 
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ifi^r>yi/-h chits ^neco^>7 p u- 

h^*3frtSfitt, IIKWtCttHUTffcS. SEoT, fig 
2 00f>7 p l/- h 2 8, 2 9 11 cn^^Si 

Srffl^*:: ttCJ^T, ttttS^E^i— ;H 4tCj;oT* 
fca&tr, i^co-fe;U2 6 (1214) co««a)4»© 

So 

nfc-b;u««tt, -e-o^;i/-7 p ®^^4{ScoK$^ : b 
^„ tSot, t>7i<>- h&y—^-tzfz&iz, st\ 

ov^Tits^ff^n^a #tc, &±^(D^\z-tj^(D^ 



2tt, -tofciiHO/hSfeSS^^frt*^*, -^co^>y 

Sfc* f>^l/-K3 2H fig (0, 0) , 7i-X 

05 >7 P U- - h3 3H 7->zns- h32 CDfiffl»C-t;P*» 
fcttTmrfigU fig (0, 0) , 7x-X2T'^ 

- h 3 2^5tJl/*#fc # ttT*l:f ftTftlU, fig 
. (0, 0) , 7x-Xlt/TSn*J;5i:aoW5. 

#fc*ttTnTfi«U fig (0, 0) , 7x-X3 7S 

3 6M1 (1, 0) , XOT^Sn^JcSlCfc 

15 [0016] cnb 40©f>^l/" h 3 2- 3 5fl 
£±*gCD -fe ;U £: £ A- -T £ *f JST £ d^U— T^ffl* * *> o 
Tt^o CC0#Sfc^l6«ffiTtt, ir;Ufig^fc0 4o 

20 ^O^— -fe;U^C0 9»Ol^?*S 

(0:7x — XtCO^T/t^ — >v^>^£fT? detect 
25 9* r>7 p l/- b^filtt^T-^^fitiO®^ 
Ttt**«T* »5eB«Op«S"JI««*^I± 

[0 0 17] *tc, [hIKcO*-&^#^:TSo 6. 4° B 

30 M^ntl^o cnte, 9 0° (BlsMEKlMLTROM 
15 (02) tctel 4f@CD5 : ->7 P U- H^M^nT^ 
SCitCffl^-rS. (1*3 6 0' STCO) fl&CDEHEft 
K^TO^TV- Hi, 9 0° ^{S^fcfrt^>"7 P U 

35 >^U— h^&^atCtfSCt^Tff^co-t?, WiW<D9 
0° *T<Z)lll*c{COViT<757 i >^U- hS»tt"T«>^i: 
*:tt*«i&B4:&:a. BmcSf (a) - (d) fiftSS: 
^Uyt^f>yu-h4 0 <hEHEL&T->Xl' 
-h4h 4 2, 4 3^SSnt^«^ cn^litJl^ 

40 7 \tux^>T?7>m<Dmmten^y¥>yiz<£z>mn 

[0 0 18] 0° -9 0° STOre1<^[HlS^*-ri 4<1 
45 HTfcSifcKttfc:^. 7 = ->7 p l/- hofigti, %r<D&m 

h4 5(OHSSl/T^. EI9IC«, EKEUfcSBEW 5 1 

50 ttofcittBss i ^^tt5-r^ct^tcigit$nrc^>7 p u~ 
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h5 2 h£fz, |9C^$nTt^, CCTMSu 
<hte, r>y^-h5 2<&±2[<fcTin£#£S£BI«fc5 0 

[0 0 1 9] HI Otctt, HI(D^>7 p U-h5 4, 5 

mm 5 6 0Dpjfgtto$)^iEi^ (o° - 9 0° ) 

14 (02) K&^T, f>y^-h54, 5 5#*£* 

[0 0 2 0] H4&#BgbTRtc:ttWL*:«t3lw, t = "> 
^l/- h 2 5 fi-I(Dt;[/ 2 6 tM^nTl^c 5=-> 

T(o-t;u36*— a-rs^ts, f>yi/- h^tb^nAcch 
wwans. JttiHt^i-yn 4«, a*b»*mj- 

tlT^^o ROM1 5l:ft5f >yU-HOt^lC 

-3^T»ttan*fli?Htt, i*a<o4tr^ h©jBc (mi 

N, MAX) ltPG5-fe;U<t, 1^7^AU2 

8x128 <D\tim&<»mm z>tcmz. x-h 
izii&t>n, hi,* «»«c»6nfci^Mi.NtMA 
n^>o (min, max) <D&m\z* m<Dmmtm£n 

(MAX-MIN) tt, •€-<Dfi(7)ttH*^ , &nfcj»ffiF^) 



[0021] ^^aE^tco^Tc^)-tr;u«-^(c-3^T(7) 
^0 (0^0=^9 0° ) (CULT, a>ea-37yXf 

[0022] 1. «?Bia«*<s-r, Bi«£[HMEt"*&«> 

2. -t<Z)jH«iB«tt, 1 2 8 X 1 2 8i$fg(?)X^X7 

hc^9#^#teSte, ^>:/u— h<oizg|H^T^iil« 

ft^fflttttfcV*. ^>7V- b<D7?y h*Xtt> ■7 L > 
35 [0 0 2 3 ] 4. ^"-A'^^7 p Uf c i:^m«^_L-e5 : '>7 p l/ 

[0 0 2 4] &\Z, Bll-Bl 6e#HHUT, ¥tT^ 

01 ItCtt, m4X^Vfzl fl(7)^>7 P U- 
50 2 6*JSStlt^5. HSSrffi^TmaiUZicfcSk:, & 
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H l 3 ^B^faKTffifcSIJjT^ d £fe 

TS. Hi 4lc*-rct5»c. SBKTlclMftUTaSk: 
^c#»T*c£t>T#*. -fe;U2 6co£± 

[0 0 2 5] £ bic. amltw^^^J:^!^ f>^U- 

M46. 4° iiieftff»r*ofii*34«*«ian*. His 

(C^-r^^tC, ^nttB14©«82 2 0tff>^U- 
hG)+i^2 2 1 ©mole 6.* 4° ©EHESrg^S^i!: 

[0 0 2 6] S^iC, £0#3Stt*K«ffiTtt, A^H 
«JpgW-9-< X©»9 5%-10 5%<DfBHT<Z>i£;fc<h*8 

cJ;e)(:M$nTi^ 0 0 l 6 tc^^n^ct^tc, d£> 
^ill A«2 2 2^<D»g^^tc^>yu- hco* 
^2 2 1 ^&lttn*J:3tC»l(iUT««2 2 3 Sr^fiTr 
£««<!:H*T*?K £<b(C, I82 2 4t*Sn5J; 

2 2 2^>7 P l/- htf>*^2 2 1 Cfi^oT 

^® 2 2 2 — 2 2 4 cOIhI 0 OTtfbt^SK 2 2 5 tt-fc;U 2 6 CD 

a£±«*«to 5s«»«««:sgibTv>£. ^ns0^_, 

H4<D^>:/U— h 2 5^cD-ir;U&^tc3ILT, OtRffi 
*<tHESn, ^UT, WD»^€Hr;Uffifi**fc:B5l,T 

s»»j«»3^i»*snfciii«!^-y">y;w*n*. ^o-y- 

[0 0 2 7 ] S^^pJ^14^*^li® ; &^^1r^^ 5 F^ 
A^HPg^-^X h U-A2 0 lw*3^T£ £>Ky 

-> ? >^snA^r <hiCcfcoT, '>ii£<a^ cms© 



ina^. mmz. m<ommvi. mi 7\z^zftz>&o 

(C, H*ffiSr 1/1 6tcL/Tft»S^t*C<J;-3T4 tfu/ 

[0 0 2 8 ] ST, H 1 8JCttH2T*bfc«tHAS I 
C 1 6©g¥lffl&«|J5!c***$nT^^. ftttSAS I C 1 6 

15 U>^=3>hD-^6 (02) ^S^H*^— MJ 
-A 2 0 ^^mbH^^-^tB^ 1 9 S^SSfttf U— If 
K*>fAi§H»ii (H2) i:a«t§ef*r-^-f> 

^7i-X8 1)&«$Sft$, yiJ>^3>hD-7<> 
X8 2t3\ >^X>^> 7 (7)>^-^r>X=l 
20 > hP-7 1 2 (H2) chCOfflSS^^^i^tClStt^n 
T^£. ROM-f >^7x-X8 3««ffiAS I C 1 6 
*ROM^>*7i-WZ7 M 6 4^LTr>7 p 
U-HROM15 (H2) KlSI|ftT£&»KKt*SttT 

25 [0 0 2 9 ] KTlC*-*-* 1 fete, hf^^Hj^^-^-f 
>^^x-X 8 1 lc$£n*A:***lxT^£>. ffiSKi 
f£P#, "p r n t" ft-fltt, iBrbl^— ^(Of^Biai 
^-^^yj >^3> hP-7 6fr£>mmUtcZL£$:7jk 

-r. mm^—?x hu-A2 o«4/^ifla«c*5^T3i 

30 Wan, tttBAS I C 1 6tt»qie (£0># 

-A2 0l:H)BLT^5. *TU^fift*tt " top"(e 

—9 (vd o_ou t) ij^aiAs i c&mm-rzo c 
35 ntc^bT. «»**«m;Sft&fes, a*?*-* ( V d 

o_out) ttttUlAS I C 1 6i:ctoTX7>^r- 
i^f-^^D'^ (vc 1 k_o 

ut) t)$6{c^7>^t^oiaai^--^<^tb*«:i»it 

40 [0 0 3 0] 
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20 C0 0 3 1] 
[12] 



— hwmmthzntttg. ->-- 3->-y-n> hn-7 i 

-5. yj>?3>l>D-7'f>^7x- 7.8 2fCctoT 

jiiifl:-r*«iriEiw»«<»^ssn. asc. ^tutya- 

OtzMZWLrtbftti I E E E&UP1449. l-1 9 9 0fX 
HTi7-fe7.#-h (TAP) -f >?7i-X 8 5 £-&tf 

[0 0 3 2] Mm?—? 2 0litTtf-?O^7i 
-X8 lA>Sr«IE:i=.y h8 6£0«g£na. #>V 

7-y7 p >'-'7->7.Pf ICROM1 5A^D-HSn5Jl/7 
<77V77—7)1' (LUT) ^ffl^T^-r^tSSSrm 



ft^lb (MDC) tt, ANOBEtfffft (8tfyh*SS 

40 ffi^ffitroW&^T^^-eifcS. Tffld©E6^8 8 
it, »JtWSE*»«j>*^k:JCfl:-r*T«8 9 4:, 

45 *>-3*^9 lW.to^^tC-r^CtT**. 02 OtC 
tt, 019 tC^-Ttt*|8 8 £fti&9 1 KSett-TSfca© 
T«IE^-y KOSSUTH*. *<DrffiiE&%mz\Z. 
Aia«DlBfctM>-3< 0 4:LfcStft;4:UT»i6*naWflf 
. *MiEUfcJft»MEfl:©**«#9 3, 9 4t, APflro 

50 HK«fiia*SEfti:UT»l!:*n*»flE*«jEHS)-3< 
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[0 0 3 3] rffiJE3L—yh8 6<Dmm& 

Sftfcr*fiIERAM9 7*«»frtSn/ ^(DRAMtCH 
ftffl^ ^ i-^ 1 4 ©7^- h7 y y©Wi:, CPU1 
8^5flDA*9 8(CckoT*«**n--l" s <*n£. A^HJ 
$T-?10 0il riIERAM9 7^7Kl/X(!:L 
Tfflli6nSffirfC5y?-l 0 1 *«TA*Sn, r*iIE 

[0 0 3 4] r*i!ERAM9 7tt8 tfy h^-^^^T 

*icHT*r*iE£nfcfflu an o^ev^d^^ 

ITl^o r JilER AM 9 7 (D7 KUXH, A^Hi*^ 
-^(0±fi6t'7M0 4^e)M$n^o — Tffi 
2fcf-yMl lfflcorttiEttl^ttcora-ZfrtifSil 0 2 \z 

ioTrtffftffi^snwariiiEanfcai^tti 07^ 

yu^-3-«:Wrse^a*BlfiS (^t'J7r-f 7) 

108H ^mm^ 1 0 9 ^iT^n^f>yi/- 

[0 0 3 5 l"B18 \z^x. 1 oco-tr;i/2 6 fcJtJgL 
fcl*f-?fi«ttl 2 8X12 SUKOfiSfet, 7 
D>hx>K*«BBl 1 1 12t 
l:J:oT¥19ftSh5. *«^-*»*MBl 1 2 11 6 

4 X 6 4iS*yP!y^*0 5 P^S:»SWt'So T>yi/- 
hir;l^2 6 (0 4) H L^L&7^£, 12 8X128 

H 4OC0^;U-y0DSIt^--^CD*&^$n^ffi^:> F 3i 
— Xv—^r>1tl 1 3 ^ckoTftn^LTA6n^>o *€* L 
T, ^»*B7z-XRAMl 14fC*&^$n<5o 
[0 0 3 6] H2 2t;iH EI 1 8T*7jk£ftrz7U> hx 

>Kwaa$i i i<Dmmt>*7K2tiT^z>o *<D7a>h 
^-w^Msaa^-^ttwai 12 (01 8) ic^sa 

tS«BSt)^W5. *©:7D>hx>F*BtaHl 
rtiiIE3-—y h 8 6^5AA3nsWR66 4H?g»7K 
¥*[R»CiS»r«>»»*UP»f **l¥^{fc:Bl 1 7£ 
^/uTV>S. ffi 1 ¥J%flS» 11711 SPffgg 118, 7 
119, ^^7>?120 *<&A/T^£>. 
[0 0 3 7] mi ¥^ft« 117(1 S?g<i^Sn*§g 1 

is ^<Dmmm\m\zmnt£tirzm>mzbu 
A<bti, 5^^i 1 9tc»jwsns. cntc^oT, at 

Sfc«*(C*9>^ 1 2 0tt-f >57»J^>h*ns (& 
43, A£>^ 1 2 0H6 4I*Oty h&OSMfiTU-fe 
yhSllS) . 6 4®?g<Di7 r ;i/-y<^^^0tCti, ^2 
SF^ftSl 2 5^<7?Ui*^9 7f 1 1 9fr*><D4~3<DM 
SB («±&hfyH £KO>$ 1 2 0**5<E>4 tfy h 



[0 0 3 8] -U, 6 4H*<0¥i£tt3W#tt6nfcfc 
e>, *2^{bSl 2 5^>7 hl/y^ 1 2 6 
¥^ffl^ig<bn^o Z.Z-T\ -t©6 4I*OT^«tt£l 

Sir^SB^sfn 127 nangsn-So ;r<08B#Si 1 2 7 «ss 

05 «r-*»*«l»112 (8l8)^6«»Sft, zs7 b 
l/y^^l2 8CM$n^)o 2"3<0ffiH if 

V hSOffggl 2 9 Tin* £ ft***. dftH AX 1 2 2 

^^bTaa^ 1 3 0 ^ma^-^te^gs 1 1 2 tcKTfflr 
Kfcsft*. m2^itmi 2 5iia«T-^»itt«i 

10 1 2^®7i7tXt7x-Xy-ir>U-l 1 3 (01 
8) fCckoTS*$ni>7i7-feXt*<>^ U-^t 
So fiUMBl 3 2HhTi7-fe;U*^>^ 133^7-0^ 
•^>^13 4i:m, 6 4HiR<Z)P-/ hO#— ^Srft 

5rrs^\ SSJcSnx-Tx^-KD^^i/iHiKi 3 5fc 

15 J:oT7n>hX> 111 \ZZ>\,*T<D&&fcffl 

wfs^ft^jBK-r^ttfetcRa^-^ttttai 1 2tco 

Ir^T^SScT K 13 7 ZZLtfLT So 

[0 0 3 9] H18*H«#ilTK«t«>^ g«f 
-**MlWBl 1 2ttaB»«t»«Stl«:6 4 X 6 4H3R 

20 <D±)i>¥i%m$:&m-rz>o ^<Dmm±)Wi%m\z. 7 a 

>hx>KS««l 1 l£JtoT«Mc<Sft, ^w^-^ 
*&*rtSBl 1 2tC##&£ft, 7x-X->— 5r>U"l 1 3 
I'cfcoT^^tB^ft, 7x-XftfflRAMl 14Cg^ 
n-5 1 2 8 X 1 2 81B*-feJU 5 FJQS:0< 9&&fSo 
25 [0 0 4 0] g|2 3lcH 6 4X 6 41*?^ 

5 1 2 8 x 1 2 8H*¥^***r*iflg£*bT^ 

jsiii^ns i28xi2 smm±:)iw-mt, 

Itl 1 3 (018) tC^S 1 2 8 X 1 2 8I*t;H 4 
30 0<B«»1 7P>hX>K*««llll:iS64X 

6 4 m*-fe;i/¥*3 l 4 l <D^ig<hM^JWcjIfr"f So # 

» 6 4 X 6 4i*tJW 1 4 1 <OR«, t>*>S 

ttWSrBttfrtlH S*7 6ffl<Z)|IiX¥i5ttl 4 lifl 

35 i 7< x^fcj&tCigjSTastfisanr^^. 024 
ten ^a^-^t&srtasi 1 2»c»i«ati*x-^*« 
i4 3^sntw. tosax— ^»tt*Ci^s<ts 
nssnt ^-^x> h u afco 3fTX 7 6^ijx 1 4 

bfyhT*0, CftH 3 192tf7h©r-^tft 
40 S„ 

[0 0 4 1 ] g!2 5*Ctt, m 1 8T^l/:7x-Xy- 
^r>+h 1 1 3<01¥ifflj&*S£ttT^£>o 7x-Xy-^> 
Itl 1 3«, ^^3-3(D£g?i^y;^^:HfT-rSo 

1. Saf-^lfiSl^i^, EI2 3fC^1-J;5 
45 (C, 4^ifJtS 6 4 X 6 4Ii7D 7 ^^^^ 

2. 7x-X»*RAMl 1 4(c43ttST K UACD^ 

[0 0 4 2] 3. Zl>/1l/-^V h U^X 1 1 5lCOV> 
50 T(?)l!ia^7 Kl/Xlt^cD^sE (EI 1 8 ) ^TSd 
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ft#R«^-*tttt«l 12*6 40<DB»t4 6 4X 

6 4W;h^^m, ^n^^snegg i 4 6ts 
bfe^u^o * Baffin 77^i4 7i:Ktt^n^ e 
77^i4 7(^ffi^ii7^-KA'7^$n, so»:§ffi4 

6^©lo©A*t?a:5. $fc. SOggg 1 4 6 ^Offi^r 
a)A*tt«*I")A^ 1 2 3 S^LT&W^-^tMftffl 1 
12*6««3ftS. ttlJM&l 4 6Tt-A7n-l!iff 
**5S£-r5fctf«l;:, ^C7>^ 1 4 8*W >2 >J ;*> h 
£*l3o 7x-XSS8l8l4 5(DtlJAl 5 0H 7i- 
4 5{C,kS4oa)IBSE-fe;K7)Jn*«*<!:LT 
4i;54O<0MSB (S-tffifcT ^ h) rt*6»j££n*. 

^(Dttiti\ty^-Xyy^i 5 2 a*. 

(ir-^^7x-XRAMl 14 (HI 8) ^xtfrmHC 
[0 0 4 3] 0 2 6 fCte, 7I-XRAM1 1 4*UO 

9Ji], 1 ^><£ir;UI&{C#JSLT3 6#^A, -tb 

[0 0 4 4] H2 5*Stf#It^t, 7i-X 

77^15 211 SrL^T-^*«7i-XS«Sl4 5 
^SSfSSnSfctfStC, 7z-X7yfl5 2©rt? 

7 i-x<oiA 7 aot - * sa$wi:«»t s. 
sn, xrami i 4nsicmjsns. 7x-x 

RAMI 14^br-^^IL^<i:t, _t{44t'y 
HiW»»l 5 BrtOBflP^yJ 1 5 4G>fHffllK:«fco 
T779 L 15 2l:RSn*i*l:*9Sn> 32^;h 
<0x-*<D3«W8^Sn£. f&fflSBl 5 SttSfc, EI 2 

3 tr^$nT^^^?itc=seoT^ffi7 :f --^*&*rtaii 1 

(ADS) 7K^4fiE»15 66^W§o $6 
tC, 7x-XM (PS) 7KUXtlSSl 5 7*7i 
-XRAM1 1 4<2 7 KUA*^fiK1"*fcai)^»!W6n 

[0045] &tc, *s«F3e»«T"x?o«iai^E^i-;u 

T, WdcMni8(2 17 (0 18) K«fcoT«*e>n*. 
<D{fn—;V\'{rnyir'£ft\** cttH gclkl58 



tt, ^n-AVU^oy^ (gc 1 k) teffittfttc^b 
fcltntffcSfc^. £<Z>d£H ©Jfflft^l 3 8£§{t 
05 bH^x-^^^x-Xv-^r>1t 1 1 3£J:Stt*i& 

1 1 1 rt>£CQl/x^{f^Kt>|WIfflb, $ Srb^ 

<Dffli&m^zmm-rz>>>>2tii-'t*f 1 5 9s^ltj4 

10 

[0 0 4 6] 0 2 7(CH 01 8 IC^Lfcn >Al/-^ 

vhu^T, 1 1 5(Dii^i¥aatc^^nT^^ 0 raw* 

U— ^ HJ#* 1 1 5H fttB^E^i — ;H 4**:7x 

ttffi^r^zL— ;H 4(0 + "T?ttaS«C«»"C , *S. R 
0MO^7x-78 3 (:M^n^cROM-< >^7x 

— 6 4^^f>yi/-hr-^ 1 6 3 ZWiZ>~&$S 
^iitCjjPAT, 7x-Xr-^RAM 1 1 4 (0 18) 

20 fr*b(D7 jl—X't—Z 1 6 2*3>/^-^ThU*X 

1 1 5tett2M&tJ. ^UT, 162tf 
>yi/- h^-^ 1 6 3 £\ZffiJj£h^>^U-?Tl' 
-f 1 6 5 (02 7) iCtJtt&dnS. r>y^-hROM 
1511 ^F^tCte^2n£-»<2^>:/L — h£W 

-JV-YA 5 (08) £*NSl/T^£>. 100f>yi/ 

— h<o**<Z)fl«KMbTa>y*u— ^TU-f 1657? 

*ff*n*jttte*n —m<oKW7i"i 186-18 

30 9 tCiie>n^o tt»7W 1 8 6-1 8 9^H —ft 
^ft^T^o itff 7 K 1 8 6-1 8 9H t>?V— 

2 ^m^-r^o 

35 [0 0 4 7] *tC02 8^#lUT3>/tl/-^7K 
1 6 5<0ftfPO**W^KgtCOl»TI¥ffl^RWr«>. 
1 A> F#<Z>-k;l/G>x— 1 ^J$i:7x-XRAM 1 
1 4*>SS«fi£tt£. 1 A'>K»01r;i/x— 
7A 2 2 8*^6«filc$nT*3D, * ^ A 2 2 8 4 

40 tfy HTfi*^aSn5 91©t^2 2 9*r-&A/T?^ 
CCDt^-^H 7X-XRAM 1 1 4^SttJ*S 
*U a>/tl/-J7K 1 6 5 <BA*£A*7 #J 
AH t^2 2 9©r-i'»l n>/tl/— ^-lr;KD— 
M2 3 2 (CH-TSa W^U-^-t;U2 3 l&^COtit 

45 **fiO)BSH2 3 OtJttt^ctSn^, mWz* ^L)V2 

3 4<7)fi**5iJ2 3 h<D^ynu — ^-\L)V\z^^ntz.^ 
t\t$f£tlZ>. ra«©iaa*«*5A2 2 8<Dfl!l©^TO 

[0 0 4 8] H2 9ICH A*X>hU 2 2 8 <7}*tJS# 
50 ^AtCUDAT3>/1U-^-fe^X>hU 2 3 101PI» 
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2 3 6 ^SSftt^S. X> h U 2 2 9 «3»JS-TSA* 

$m^>n\/-5? j t)V2 3 i \zfe$)znz>m<Dffi.wfo 

X-^X> h U 2 2 9d*=l>AU— ^"t;U2 3 1 tC*&*fl 

stifc«<o«Hrt»w**t#ywu^wrtt*. raw 

4 oftfc&fc*]£ n& fit wii2 4 i (hiti&^n, -e-otti 

^2 4 2^ANDy-h2 4 3 T»3«#iR»Sn*. 
AND y — h 2 4 3©iOAAI4t;!/2 3 l**S(BUi* 
2 3 9t»2>. R«©ai^ 1 0<&#5A|*3tDfifi<Z>£ 

#^n^ffi^ 2 3 8 tt, ^37A2 3 6 CO^TCD-irJUX> 

W I *7A2 2 8rt©4T<Dtil/7-? 

[0 0 4 9] £T, 02 8fC<£tl«, *^AJt«^»SI 
2 3 811 Sf5 7fSn (5y? 1 T-^*2 4 5 tt 
-5) , *0^7A2 4 67!)«^W11/-^7K 1 6 
5fc2ie>n^o 3>/tl/-^7K 1 6 5*^(^Ui*tt 
81CII-S7K186 (02 7) Cl^n^c ST, 
H3 0JCcttltf. IH7H186 (B2 7) tt, 9X 
9CD7H*i(!:ft^W5'>7 hU:/X^2 5 ltffl 
S$tll)y7 hl/yX^Vh^72 5 0 Sr&A/T^ 
£<> y7hl/yX^ 2 5 1H IE<7)iie*S:*J5!cUfc3 > 
/\°l/-^{ij^2 3 8 (02 8) <Z>ift*IS*S:«firr£>. 
«foT, tB^ 2 5 2ch2 5 3 (02 8) #JJ8#^A 
2 2 8 3ii3Wtl/-J7H 1 6 5 IZ{M£ £ tlfz £ ^ IZ 
7 2^4 7\Zt£Z>£~tn&. i/7M/^^7yfl 
>HJ 2 5 5, 2 5 6H £(03MW*58£Lfc £<h£:^ 
t "high" ©i^Mti)o 

[0 0 5 0] 0 3 1 £0 2 8 <t{C«tntt, *<£i7 

□ ^^i^<^^tC43t^T, *7A2 4 6*^>^I/-? 
7 1/^16 StCig^n^o fit, £B*2 5 8, 2 5 9 

2 6 1, 2 6 2 iaoT775 L $n^o UCO 
X>h'J^I2 6 3t:y7h$n§o *tC, i32t0 

2 8ct(zj;n«, ^o^d^im ^;kc43^t, y- 

^#^A2 6 5^>/tl/-^7K 1 6 5(CiH6n 
3o fUT, fcB^j2 6 6\*fzfz IOCOT^tV 
fflA7^f>T*St*&Sn5. Z<D7?7"<< ^—i"3 
>^7 7f^W (03 2TI«077fSftftMS:2 
6 8 <h"T5) « S50OT^7=:^^-'>3 >7 =f - 

9\t&l2 6 9 (C \ V lTT5$Wo 

[0 0 5 1 ] 0 3 3fCta, f>yi/-h^ttl^t^ 
fca&{Ci^B&Hfi*^SnT^^o' Z<D&m$* "r>zf 

IP*), Wr-^ 2 2 8 (02 8) lei* <* 5 Art*, n 

>/^-^7hu?x 1 6 5<D*ns-r ^as^t^^A 



i— d«)*frttlflftsns. H33^ 

[0 0 5 2 ] 034 Ktt, «"J(7 K 1 8 6-1 8 9C 
U*f7^ KOI¥jffl*^SnT^iS. t(DmW7V^\Z\t 
*/7 FUy7^7 MJ^7^ 2 5 0&<&A,T^S. ttttlft 
10 ^27 1 1fiu >^l/-^T h 'J 16 5^5 lmCDzs 
7 h Uv^X^ 2 5 1 iCflW&Sn*. ANDy— 1-272 

ft, ^T^i^0y7 h l/yX^^7^f^ 

***trfcs. ^mm^2 7 3 ^tt5^-r^o 

15 [0 0 5 3 ] 027 tCckfttt, K186 

ttiaefto 0 <DT>zf\s-h%±&$i\h-tz>rzsb\zmm 

^ntl^c □>/tl/-^7H16 5iJ^^ A^y 
-^X MJ— A*C*3^TlfiH£ft9 0° , 180°, 2 7 

20 aathsnT^s. 03 5tc£fttf, 9 o° [Hjf££&ajT 

Sfca&l;:, t^T-^ 2 2 8^7^11 ±S^6 3 
>/* \/—*? 7K16 5 K«*&£ft«>. -ir;^-^ 2 2 
8tt, *7A2 8 0<O4T©t;l/2 3 1 I:tsn5tt© 
iSHtJt&Sn^o HSl:r-n>h , J 2 3 4lt # 
25 7A2 8 l©tt©X>bUtlt»Sh5o Sfc, 0^: 
ttUT^SV^ W2 2 8lC:fcW'5flfi<0X>HJ£TW: 
3>;^-^7K 1 6 5<0»JC*^A^*Sffli:Jt» 

[0054] 2 8 4 Jc43^Sa-fc;KO-t;UHU**«Sli 
30 tcHSfSrt**!: «E>ft (0 3 SJCttH^SftT^fc:^) , ft 
J»tB*2 8 3 SrJBJ5E-r*OT, M 2 8 4 C0ffi^7 2 8 3 
W\ 02 8(7)ffi^2 3 8<h^{mUfc^?*Tf#^n^)o n 
>^l/-^7hU^X 1 6 5<Df&<DMfc$/£Hi;«fc'3K: 

35 1 8 8 (02 7) 

7M/^^2 8 6l:57fSn5. WST'l'-'f 1 8 8 

a. §t»7u-f i 8 6 tra«tt*ft-c»fp-r«*^ 9 0 

40 [0 0 5 5 ] 3>^l/-^7h'J^Xl 6 5*<raB#MJC 
18 0° 0$EO^>yi/~ h£^ffiT£fc<£(;i, 7KU 
XCDBVy \£>tftfim^*>tlZ>* 03 6lCte, SIM 

7A23 6^^ti k n>^u-d7vhu^xco— aj**^a 

ftTt>£ 0 7X-XRAM1 14i^3>/^l/-^7h 
45 U^X(2A^te, 4tfy h"ro<0 9O(Di/;U— ^JC»W 
£ftfc3 6 bf y hx-^S^Ttr^x-Xx— 1 6 
2^e>M^nT^§, dft6 9ilC0 4 b: >y hr-^« 
IB7X-XRAM 1 1 4*6©lO©*7A©t;i/T 
-^£)9<i<94 try K-r-^ffltcScJlSbT^^o Hie^ 

so o° cD»^K:»*-r<aaia**i2 3 8 \zm 1 owjfT a* 
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left 1 8 0° <D»£lC#*-r*ffl»«-^2 8 9 ^ffi^ 2 

3 8 trai;«t3tt*ST^i;s*^ -t<z)x-**<*ia> 
0tecD^x Htc*ff5LT(/^o i 8 o ° m&vm&ofs 

^2 8 9«ttff7U"f 1 8 8 (0 3 9) tcfl«a£n*. 

^<Dit^7i/-ni, H3 4i:si/fcim7Ktwii;* 

[0 0 5 6] B 3 7 (CcktU^ EHfcft 2 7 0° (Dig £te 

stem 8 0° <D«dta(Hbfc*ffiTfTfon*. 03 

7tt, *-fe;U2 3 1 <D9\2 8 4 4SUT^ 

£ e [Hlteft9 0 o klB-r-5«^«)HJ*«^2 8 3tt, S 

1 <!D3tS©^ x-Xr-^ 16 2 Sr^y^f 
&£<hrt>££i;£. @(Eft2 7 0 o <D»^tt[HHEft9 0 

[0 0 5 7] m3 s\z\t. l ocoa >/^i/— ^-tr;n 7 

<35;UAft**5. C*l60A*tt, [Hlte^O 0 , 9 0 
° , 18 0°, 2 7 0° (CjtJSbT, XDATAK XD 

ATA2, XDATA3, XDATA4£ffc n >/1l/-^7H 

^ 7&T<(7\Zt$.2>o tot, Wlxtf, A^7<>XC 

2tc£oT{f^2 9 3(h^IW^^n^ 0 ff^2 
9 3^6»*-r*«^JCO^Ttt£tl»l¥iK-r«>. AND 
y- h 2 9 2*>SOffl*7 1 8 2T&£XC0MP_0UTlte, * 

[0 0 5 8] ff-^XDATA2, XC0MPJN2 tXC0MP_0UT2ttia 

e^i8o° m&cmi, igcfto 0 a>«£<h»« 

Lfc#ffiT»rfrr*. «#YDATAK YC0MPJN1 

tYC0MP_0UTlttlHl(Eft9 0° <D»&K:»JSU fg^YDAT 
A2, YCOMP_IN2<hYCOMP_OUT2ti[HlKft 2 7 0° (D^\Z . 

Ai/-^tJH 7 0 ^A^-fe^-x-^ch-^rS-chlC 
ft5£88l 7 3-17 6^8tJ6n5, 1 7 



2 tcttftffi-r >:7V-- h-fe;WC^T<Z)±«ffi£TI8ffi 

<t#n-FSh*. rn6co±HaErFis«[tt, n>/i 
u-*-fe;n 7 o rto^ffitt to** latere o<^t#jS 
b&IBHftjeSl 7 3-1 7 6ft*lc«»sn*. s 

05 fc, «i»)6B1 7 3-1 7 6l:*ISSn*t)©tU 
T, ^OirJU^-^ C0U : XDATA1) ®H&£ 
SI 7 3-1 7 6&*te, XDATArtttYDATAODll^x-^ 
77f 17 2tCt&^^nS®fflF t gtCfe^^^^^^*J®r 
L, *©«£KS&*<fc*K:tt**#«^l 7 8,29 

10 3, 2 9 1, 2 9 0 ^tB^1-S2O(^it^§gT«l^$n 
TV>£. 2^®(8lOt©ty K**tSr>yu-K 
"r-^^—m^iyy h 17 1 ICfcoT^^U 

-hROM15 (02) t^St*— 7 2 tCi*£ 
tl^o 5r-^te, Um=P^y (cntl) 2 8 8l:cfc^Tffl 

15 *&*ns 2 yjL—x^uy^m^^m^x, n> 

y^U— #v hU47Xrt-eioo-lr;K7)^7 Wis 7*9 l 
7 1^6>T-?/Ug^LT*Ot;KDy7 hU^i' 
tc->77 h $tl-S> (rom_data_in(hrom_data_out) <, — 

_h, f>yK v^—9tm^^^LWiz^tz.t^. 

20 ttJ*Ji5t§t;i/T-*7yf 1 7 2tCiI£n&o 

[0 0 5 9 ] mXB2 7*#fl8LTItt^"rSi:, -r>y 
Ytmit:<t^Xti^—97s h U— At— grf £^<!£ 
?7^&5£t"£*:tf>{C, a>/tl/-?7H16 5lif> 
yi/-hROMl 5j&*e>«<Z>«SH 1 6 3SSfo-Ht 
25 So A*H«<0*Sffl»tC»JC-rs-fe;l/«. 

7i"Xf-^^-X 1 6 2iT*7x-XRAM 114 
^^□>/tI/-^7Kl6 5l:Se)n, -€-(0 

<hV'y^>^-rS^ci6tC(WlBfM{C^X h^n-So 0°, 
30 90°, 180°. 270° <DmtR\Z* HRPfttCSW* 
U-^V hU^X165 tWJ7K 1 8 6- 1 8 9 <h 
tZck-^TT-A h^n, tfcffifl^l 9 2£ffi# 

^ttlfi^l 9 2^^>7 p l/-h^A^^ 
-^16 2(i:-atl)<!:> 7 9 7\ZUZ>„ 
35 [0 0 6 0 ] ftiiC0prtg14cO^S^>^ P U- h^fX h"T 
3>^U— ^TU-f 1 6 5 \Z\t7">ZfU— h 
ROM1 5^^C0^J^-r^lfTH/^>7 P P— h<h7i- 
XRAM1 1 4*6MSft*Bi;t;i/T-*^S«0 

40 U £A 1 1 5*^C0 4O©«|Uffl* 1 9 2^ffiv-y 
>U-1 9 3 iZimZtlZ* ttfflS^— 4r>-tM 9 3t4, H 
flfc**a >VtU— 37 V h U 9 7 1 1 5 ^bC0^>7 P U— h 

OtC^T^^tZ, 2 0Wftffi^nfcr>yU-h5 5<!: 
45 5 4 t <ora<Dffi»<fl[«^^ ^ 5 8 **««r*nfcft t^lRl 

[0 0 6 1 ] 03 9trtt, ^ttSv-y>-tM 9 3 (DPffl 
XcWfiRSr^L/T^So ttHiv— 5r>1tl 9 3^<DXtJ\Z 
tt, 3>/1l/-^YhU/7Xl 1 S^^^ttHl^l 9 
50 2 , xftS^yteEff-^l 9 4, 7x-X->— !r 1 
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13 (H2 5) ^6t-^Lrz^>-yU- hOfi^S:^ 
ff-*t, rfr* (A) fig. -fzfi/ny ( £ ) <S£^A,T^ 

t, Tfcs-raacsEoTaEftsnfcx-^ea^-r 

Sffc^-^ffil 9 7^lTr>^U-NROMl 5** 
£>K^ai£n, f IT, ;U19 5*^LTf>^- 
I — g+j-RAM 1 9 6 \zi&$]znz>o T-y-Jv—v 

-t+a-RAMl 9 6<0X>HJft*tt3 2 tfy H© 

e*t)-6,-«k*i 2 8cox> h u ^f>yu- 1 — a* 

a-RAM19 6ClSlfl$n^)c 04OH f>yi/- 
I — |^j-RAM 1 9 6<£>2 0<DX>MJ 1 9 5 (D"r 

^*n£-r^£D^tc^#LT "o" mz "i" t&s. * 

2^7^-^HT*^^r>^U- M2I»##2 0 OH, 

>^U~hOOffiStC^-r^^^-^K2 0 ltCg^T 
fflUBf fittSfc, 2&tc»T&£ e xj^ctee y 
2 0 2© lo©fc»l;<!:oT*^nS. ffllliTOlO 



te*^-X>MJ6^£<h : bS;:<!:oT:fe^tl, 010© 
ffitfffiB^* 5 8^t # nSi:«ft"r«>^S: 2 PJWf'r*fc 

[0 0 6 2] B4 1 (Cti, 2 OCO-r >yi/— H A £ B <h 

05 <opas:»jffi"r*fc»<o»sc*^*nT^So <iAx<h<s 

^6Sfei;So 04 2© (a) - (d) (Cte, 0° (7)13(6 
2 9 5, 9 0° ©[Ui|£2 9 6, 1 8 0 ° ©me 2 9 7 , 
2 7 0° CDHJS2 9 8fC*^^^Lfc^>yi^-h©?fl 

[0 0 6 3] £T, ^>7 p U-h^m©^tC, 
^r>±hl 9 3©^— ^£»ffi 1 9 7HTtr^-T^3tCfie 

ot, ^tt5sn^>^>7 p i/" H©jt*jnfC3ji«>en5 

[0 0 6 4] 

[a 3] 



/V- 7 


HN6 


7r-xh 


Ep i 






A 


0 


1 


E X 


XA 


YA + Ay 


B 


0 


0 


e y 


XB - Ax 


YB 


A 


9 0 


0 


e y 


XA - Ay 


YA 


B 


9 0 


1 


E X 


XB 


YB + Ax 


A 


18 0 


0 


e y 


XA - Ax 


YA 


B 


18 0 


1 


a x 


XB 


YB +Ay 


A 


2 7 0 


1 


£ X 


XA 


YA + Ax 


B 


2 7 0 


0 


e y 


XB —Ay 


YB 



>HJte, #[Hieft^B8UT-tCD^-y©STBBS"C© 
x>^U- h©Sit*|p]©ffiHS:»lWUT^iSCt*^a' 

>h'Ji9 5rttc*&^snT^^>{iH^jl^?iv->?> 



45 *i—i 9 5^eaoi»^nso 

[0 0 6 5 ] ^rLl^->?©7 p 'J>hM^tC, 

h7-;f*a-RAMl 9 6^Ut7 hSn^o C 

50 "C" 33- Ktt«Ta>cfc3K&*. 
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if (first==l| | rese t==l) I 

for (read_add r =0 ; read_addr<MAXADDR+ 1 ; read.addrH) 
delete (read_addr) ; 



{§2ftZ>£. ,i 5iJP^>7 p U— h (add template) " t 
-RcA^o x-^&SBl 9 7\*. tCDXtjl 9 4, 
1 9 8 £EI4 0 \Z^-t£o\ZiEV^B^Z&m-?Z>'&E 

mffi*V. J-y-JV— h7«y^a-RAM 1 9 6 \ZfaWi 

h'J&^19 8<Dh*^ N-t*7 h7£'JX Hc43tt£ 

[0 0 6 6] *}gCDB®Tte, g?<(D^>-7U-htf5l 
h?-;^a- 1 9 6^^;UtC^^ e y^KCfto *:*:x 
nt^^o ^nT, (PRN) 5§£§§2 0 7tW8 

19 6 {C»#iitrfc»0^©*i"-fi««rft3£t- 
£o "iian^yu— h (add template) " ^E-KGHa 

[0 0 6 7 ] 



SB 2 0 9Jittffl5/— Jr>U"l 9 3^x>7 p U- h7yf 

u-Ko^ytaK-r-Sctifcwui-r*. iras&2 0 9 
^r^-i 9 6^bx>hu zm&fzT^o iz^i^mzm 



10 



[0 0 6 8] fiHS2 14l3:2tyKOf-*A, B £ 

[0 0 6 9] 
[*4] 



20 



30 



while(l){ 

wait on(detect 1=0); 
if(lfull){ 

next.addr = TMQ (wr i t e.add r) &0x f f ; 
TMQ(write_ad<Jr) = Xf rom(inputs) ; 
if (write.addr == end_addr){ 

full = true; 
} else { 

write_addr = next.addr; 
} else { 

TMQ(prn_addr) = Xf rom( Input s) ; 

} 

} 
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I DZ7^— 




mm a * b ^x<o^mmm 


^7 


1 


A=*=B 




8 


A=B 




4 


A= B 




2 


A=B 




6 


1 A-B 1 ^ £ x 




7 


1 A-B l^ey 



5ttffiBB8 2 1 4^6tB*Sn, H 1 8 K^T«fi£f«» 
az7h2l7 (0 18) H rWlE^yh 8 6\zm 
-^>1tn> 1 2 (0 2) tcH«***USnfc 



20 



"Find Base" — h\ ^tc "Find Mate" ^E— K«r 
Base" ^E— Ktt, Sfflfc:'*— X^>7 P U— MC^^T 

[0 0 7 1 ] 



[0 0 7 0] 



2 0 9 te2^<O^E- h\ BP'S, 



load_base = 0; 

for (read_addr = 0;read_addr < MAXADDR+ 1 &&! load_base ; 

read_addr ++) I 
if (Q. first ==0 && (y_loc > Q. y_pos + Q. epi 1 1 end) && 
val id (Q. t_id)) I 

load_base = 1 ; 

) 

if (Q. first ==1 && y_loc > Q. y_pos + 3Mvalid(Q. t_id) ) ( 
delete (read_addr) ; 



if (load_base == 1) I 

base = (Q. t_id, Q. y_pos, 
load_base =0; 
do If indjnate ( ) ;l 



Q. epi, Q. x_pos. Q. rot) ; 



I do always; 

mW&VfZfithUt "Wm (delete) " "C*9, 2#S<7) 
WtftHWi "findjnate" ftmmW*#i<D <k o 

[0 0 7 2] 



TMQ(read.addr). t.id = Oxfff ; 
tr(!full){ 

45 TMQ(end_addr). next = read_addr; 

} else { 

write_addr = read_addr; 
foil = false; 

} 

end.addr = read.addr; 

50 "findjnate" HRtt. «MlCjattian&'<-X?>7 r 
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K<0« "C" ^coilOT* 



«&ic*3L-t«jR-r*c:t»cj;oTajsssn*. -ona [0073] 

forgery = 0 

for(read_addr = 0; read_addr < MAXADDR+1; read_addr ++) I 
if (first == l&&abs (y_pos - base, yjos) <= base, epi 

&&abs (Q. x_pos - base. x_pos) <= Q. epi&&Q. rot == base, ro 
Q. t_id == base. t_id) I 
forgery = 1; 



if (Q. first) == 0&&Q. y_pos == base. y_posM 
Q. x_pos == base. x_pos&&Q. t_id == base. t_id) I 
delete (read_addr) ; 

I 



) 

H4 3ictt, 03 9 tc^ bowings 2 1 4<Dmmumoi 
^anxt^. sowbb2 1 7<ha«iLTfflBi»2 i 4 

\t. Find Base^E— b\ Find Mate^E— h\ t>~7U— h 
-Ifc^riL-RAMl 9 6 (03 9) ^SVOI>h«J* 20 

1 g^a-RAM19 6 (03 9) *<bX> h U SrBU 

»T*Mi*«ttK:Wr*±iE<B« "C" n-KTBSSR* 

[0 0 7 4] »l<7)««ta:*-»«CH-r*T->^U- 25 
h^-^X> h U ^ f>y^ h-S^a-RAM 1 
9 6 (0 3 9) 55^/U2 1 2S^LT77f 3 0 0(3 
ftftStl*. *n^6. S§2<D««<tfe*X>HJ**T' 

>^U— I g+a-RAM19 6 (039) *£>A + X 

2 1 2^LT«2 1 2£tl«&Sn*. ^CQ|W)^tt 30 
a>A*l/-^3 0 ltt, 2 OCDX> h U ^b7x-X, 
HIE, ^IrHS^x— ^»CB8"T SHSH**^* h"rs. £ 
tlb 2 ^<7)x> h U te, lfI]Ot)^^7 7f 3 0 0 izfe 
ttS*U ^fc^te^-^-f >2 1 2£^LTi£Dtti 
£n&o |f]l?1±i3>/^U-^ 3 0 1 (Otitfjte* ANDy 35 
-H 3 0 6 t3 0 9 KfilSft*. 

[0 0 7 5] 77^3 0 0 iZfeMZtlfcW^ 1 C^^zl — X 
> HJteAtPftf, +a-r-^/U2 1 2^r^UTai 
^>nfc^2 0^zL-X> h »J SrBtfl^fcS, UU—v 
atm^ 3 0 3te | A-B | £ £ xX*5*i*5* 40 
*fS^* U V— yati^ >/^U— ^ 3 0 4\$ | A-B 

Olt, 'Jl/-yatJI/r7^3 0 3 i:> 'Jlz-yat 
;io>/iu-^ 3 0 4 *£><£>&#&, x-^^02 1 
2 ±CD^>7 P U- h3^«B«FSn*^7© 1 ^gcttfe 5 1 45 

JPAT, fttCANDy- h 3 0 6(C§y&£fU ^(Df- 

^2 1 S^tB^f^o 
[0 0 7 6] ^>7 P U- h-S:+^-^J^fI^3 0 8tt 50 



deleteOtoftfn*^ -t<0«-^ttHi;x> h y**2ft 
ftHi^nfctSCJ^f^^t&S. deleteOfi-^3 0 
8tt, ANDy-h3 0 9*^LTti;5, 
0)A^ft Find Mate^E- K<B»ff *BBi£ bfc±EO« 

"C" a- Ktc4o^^^2cD^^fEa!T^^fc : bOt(pI 
^T*So :nb«A^t:ll (i) 2^f>^U- 

h A <h B CD y M^ra^ffiB^railttSrW^* 
# 3 1 0^e»©ffi*i:, (i i) x«i;£ffl<DffirH<&H» 
tt£W^*»2(BH«tta>/^— :*3 1 l**S<Bffl;*J 
<h, (i i i) 8l*US2©^7^>A**tI^3 

T, AND^- h 3 0 9^J|4 0if It 2^0A* 

[0 0 7 7 ] ^2<7)^>7 P l/-h-lfe^3.-&JI^^3 
1 SttdeleteliWtfnsa*, ^coff^te, «-s»3 1 6 
<t^5 SXAASnsatEO) y ? K 2 i^-ftf 

—>a:Hl/=I>AU— ^ 3 1 7 teiI<Z>* ASHLAND 

y-h3 i 9^<^a^jco lo^^-r^^com^^^fe 

HBO'**). SoT, ANDy-h3 1 9teFind Basest 
-K<d±&g>« "C" K<Z)ffiai(0^2<0*fl=fwcJ;o 

[0 0 7 8 ] 04 4(C&, ^^-^SBl 9 7 OBMfflfc 

W^^tm^o jp»S3 3 6^jpAxa^a)v;u 

^ZfU&Dr (MUX) 3 3 1 -3 3 5 £3ifflT£*rfi6tC 
ffl^snaSfflxii-FSS 3 O^fMWc^oT^^ 
9 7tt»fpr*. ±*©±5»:, SSft^-^W 
19 7^©A*H Ax, Ay, ex, ay, t^^U 
— M8f»7*-* 1 9 8 a-1 9 8 e tCSnAT, 7 x. — X 



16 - 



2001 04 23 18:50 



3 5 2 6 7 



S/-^r>1J-l 1 3^6C0^fiE^)xS:^y7 Kl/X 19 4 
a, 194b£^fr 0 — -t^lU^x-^tt. S3IC 
ffi^T«-WSn*x<£tt<ZHfil 9 5 a, yfit©j|19 

5 b, ^e>^cnicsn^T> £ 1 1 9 5 c , f>yi/- 

hlSSSx-^ 195d, ^7-f >v^r-^ l 9 5 e 
tEfWTU^ 18 6-18 9^<5<Z)«tBe#l 9 2 £^ 

fro 

[0 0 7 9 ] ^J^tf, m3<DxiZW<Dm 1 9 5 ate, x 
7Fl/X194atAxl98a ^rfiP^Sg 3 3 6 K Xfl 
t-5fcft07;i/f^I/i7iJ-3 3 1 £ 3 3 2 OJji&Sffl* 

3 3 3Kl#tt&£n-&. V^^U^-S-S 3 3tC« 

ISSnsfcCOiUTH x7 K l/X 1 9 4 a V 
)V^-fU{7^Z 3 3 tt, xfigl9 5a^UiWI)W 
IwKHt^— K»3 3 0(7)$ffltCj;oT, 20(7)pJii£tt 

odsst Ku^©ra<o«*a«ii-$« max 3 — k§§3 

3 0H 7^1/^3 3 1, 3 3 2, 3 3 3 £#0^ 

§§3 3 6^H-r*a«tt«nie^sra*i'rs«B«: , bo 

T^£. m^{I-^l 9 5 bttli^-1 9 5 atSffilUfc* 
§§3 3 0<^(Wffll{CctoTffl^6tl, £ xStte y<ZH>t? 

na>«a*tB* i95c tza**ns^#T*s^srft3e 

"T*. t±i*19 5d tt+3.-H'JI»e# 308£315£ 
fy^l/- h I D«»l 9 8 e » L ^ x > :7 U 

[0 0 8 0] B3 9tCjiloTt«9Ji£T£>£, ^ 

SL$C?££§g2 0 7te— H.=^i-**7;UtCfeofc*:&5 i > 
h-gt+a-RAM 1 9 6^CD7 H l/X^^t 

z77^-HMyj7^7^ t <a»tett»gfi] £ & £ J; 

[0 0 8 1 ] EI 3 KUX£/££§2 0 8 tt, 

f>7'l/-h^aifi^>^l/-^ , 7b l J^X 1 1 5 

X£l£§§2 0 8ttM»8K2 0 9 i»lftUT±izn<DJ:^7i 

C r = 8 7t T 

2. ROM1 5<B7^-t*l#IBH:, £*lB<!:*<<0BHft 



add template*- KiHiIT*±i«<&« "C" 3-H<D 

[0 0 8 2] 0 4 5tCte> §&<^7 FUX£/&§§2 0 8 

05 8 H 'J >i7Sftfc'J X i>f >i:«^tffl^&ft5 
2O0?7f 3 4 0. 3 4 l^Tl^o ^1077 
?3 4 0^AAH 7^>7 P U— I S+a-RAMl 

X htc43tt^S^COX>hU0D7KUXtS^^5 1 3 4 2 
10 T77fSn-5. H#tt3>^l/-*3 4 5B7yf 3 
4 lT»»an&:Hffi<Z>7 Kl/^y-Kt77f 3 4 2 
«C*ttSftfe««©7KU'^y-Kt*Jt«U, 200 
77^7Hl/X^L<, *a-*i7^t*St*, A 

^i/^^^ai*3 4 6^Mno 

15 ;MI*t 3 4 9^f>yi/- 1 g:^zL-RAMtCtt5^^ 

£S^&tfo *ii*-f *-y;U«#3 4 9tt«»»2 0 
9**S<DSJ»«-^3 5 0<Z)fWfflK:<fcoT^y^3 4 8^ 
S^DS, 77f 3 4 8H U >;?UX H£*3t*2>ite<0 
20 U >9fr*> P— K<0ifc«>(B#:<Z>m-^3 5 1 ^r^^^T 
«>• *CDfi#3 5 1 »MffilSE2 0 9^641;tv^. 
[0 0 8 3] Iftf0 3 9S#»bTR«nt, ^ttb 

7FI/XMS2 ion — srr*x>:7'v-- boas 

25 J&-T3o H4 6*Ctt, IIHU7Hl/XMg2 1 0<DU 

w&i^ssnt^s. afflb7Kux^jB£ss«¥ 

iC, Find Base*— K£. Find Mate*— K tUS LTU 
ICHSaiLfc^ "C" a- Hfc43t^TiE'<fc«fc 5&2 0<£> 
"for loops" SfflW&fr fi£oT, ttttiU 

30 7 Hl/Xt«S2 1 Otitic, S«E(OK*fflU7KUX 
^-^KT^^ffil^^S 5 3 £-£-CD7 KUX£r 
-f>^'J*>hf ^<>^U^>^3 5 4tANDy- 
h 3 5 5 £rt>S«jSattTlv&. ttttil,7 KU**fifcB 
2 10H SH^SB 2 0 9 7&>S<0clear_read£load_read 

35 flt#0)IM»t ±oT»f^"r*. 

[0 0 8 4] tttB^va.— ;n 4CO|§:IttC*3^T, ^< 

1. ttuit^i— ;n 4CD»f^i7Dyi7fflfta. 

45 38*35: * ifi tt. *»&nsi7 □ ^J3»» (C r ) 

[0 0 8 5] 
m 3 /p (p-m) n (1) 

50 <Dtffmr^mmmmx^ romt-^a>k« (r,j 



- 17 - 



2001 04 23 18:50 



*#§3¥8-3 3 5 2 6 7 



it. ^ooiCtCcfcoT^-Aen^c 



[0 0 8 6] 

R f =kT f m 4 W/2 s (p-m) w (2) 



f = A^ tf^H^x-^ 

p=3>ni/-5 ? *7h , J ^X^S^lM X = 115 2 

^cogc=4 

s=36*7-f >fi=5 1 0 0 

w=ROVK >^^x — X£)t: y *M= 1 6 

^tnx\ ±E©*«**flifn«, ^s^: (i) a. 



C, =13. 76X10' 3 Tf/n 
(2) it. 

05 R f = 8. 7 7 X 1 0" 4 T f 

<fc&£. ::T, ROMtCi6JKt"r«)7d7-t^|ltratl/ 
TR,= 1 1 4 0/ (T f ) S^.*.ntf, C r <Otttt, * 

[0 0 8 7] C ( =15. 7 Rf/n 

[0 0 8 8] 
[*5] 



f 


T 


C, 


Rt 


22. 5 MHz 


12 8 


9.92 MHz 


4 0 Ons 


22.5 MHz 


2 5 6 


19.84 MHz 


2 0 0ns 


22.5 MHz 


5 12 


39.68 MHz 


1 0 Ons 


16. 8 MHz 


12 8 


7.41 MHz 


5 3 Ons 


16. 8 MHz 


2 5 6 


14.82 MHz 


2 6 5 ns 



SSWtCtt, ±I3CDST0^2<Z)X> HJtt, 2 5 61 

cox>hu (t) mm^mx'&zm'&izmRznzo 

&Eii2tlZ>t7Uyi7mili9t\t J t<D£& l 9. 8 4MH 
zT&9, \1l2Uy9m $L9L\t2 2. 5MHzt* 
£u ZinW:, fcU ^vX^A4CDffi}f1^D-/^7^2 
2. 5MHzT»-5a6, ftHi^a-il/U^S*? 

JK±<75±3tc±aia)^li6co«tBtCctntt, A^B 
[0 0 8 9] ±$<0iH9ITra\ *«^<OfifiB/3:*Jfi»ffi 

»»ictt««tuT«i6-r4t)a)"c**. a etc, 

[0 0 9 0] ft*, *R<B«8M«*tf** 



30 t>, -^ois^sasKt m. 

5/5 USB. <*-S*X**:*-&£) JdiS^UT^J; 

tg£g#£, vX^A££^te^atc#U&U WyXr 
35 AS»S^ttSB^3>fcf3.-^ (SfcttCPU^MP 

u) m^MmzfeM2ntz7a#7j±^-\t&m>mi> 

[0 0 9 1 ] £<D»fi\ E*K#^6«IUSnfc^o^ 

45 D-ROM, CD-R, ^JWBtt^^U 
[0 0 9 2] n>tfzL-^^tBb^c7 p P^^A 

50 a^Ka-^i-CSIIl/Ti^OS 
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